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(54) Title: DISPOSABLE ABSORBENT ARTICLE INCLUDING AN ELASTICIZED AREA 

(57) Abstract 

Disclosed is a disposable absorbent 
article having a length and a width. The 
disposable absorbent article defines a first 
and second waist portion and a first and 
second longitudinal marginal portion. The 
disposable article includes the components 
of a backsheet layer, a topsheet layer, and 
an absorbent structure located between the 
topsheet layer and the backsheet layer. 
The article includes at least one elasti- 
cized area formed from an elastomeric, 
hot melt, pressure-sensitive adhesive, a 
first component and a second component, 
said first and second components being ad- 
hexed to one another by said elastomeric, 
hot melt, pressure-sensitive adhesive. The 
elastomeric, hot melt, pressure-sensitive 
adhesive and the elastic ized area formed 
therewith have the following characteris- 
tics: a) an adhesive bond strength suffi- 
cient to adhere said first and second com- 
ponents together during use of said dispos- 
able absorbent article; b) an elongation of 
at least 50 percent; c) a retractive force of 
less than 400 grams force per inch width 
at 90 percent elongation; d) a viscosity of 
less than 70,000 centipoise at 350 °F; and 
e) a cold flow value of less than 20 per- 
cent at 54 °C. 
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DISPOSABLE ABSORBENT ARTICLE INCLUDING AN ELASTICIZEO AREA 
Background of the Invention 

The use of elastomeric materials to form elastldzed areas In the design 
5 and construction of disposable absorbent articles is well known. 
Typically, such elastlcized areas are formed by bonding elastomeric 
materials, such as natural or synthetic rubber, to the other components 
from which such disposable absorbent articles are formed. Generally, the 
elastomeric materials will be bonded to the absorbent article while the 
10 elastomeric materials are In a stretched condition. Upon relaxation, the 
elastomeric materials will operate to gather the components of the 
disposable absorbent articles to which they are attached. In this 
manner, elastomeric leg cuffs and waist gathers can be formed. 

15 Attaching elastomeric materials to a disposable absorbent article while 
said elastomeric materials are in a stretched condition may be, from a 
manufacturing perspective, a difficult step to accomplish. Moreover, 
such elastomeric materials are typically attached to the disposable 
absorbent article through the use of adhesives such as hot melt 

20 adhesives. The presence of such adhesive has been found to reduce or 
eliminate the retractive forces exerted by such elastomeric material in 
the area in which the adhesives contact the elastomeric material and the 
disposable absorbent article to which they are attached. 

25 sqiwary pf the Invention 

In one aspect, the present Invention is directed to a disposable 
absorbent article having a length and a width and defining first and 
second waist portions and first and second longitudinal marginal 
portions. The absorbent article comprises the following components: a 

30 backsheet layer, a topsheet layer, and an absorbent structure located 
between said topsheet layer and said backsheet layer. The disposable 
absorbent article further includes at least one el ast id zed area formed 
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from an elastomeric, hot melt, pressure-sensitive adhesive a first 
component and a second component, said first and JIT 
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Fig. 2 is a cross-sectional view taken along line 2-2 of Fig. 
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direction of arrow 20. The diaper 10 further comprises a first waist 
portion 22 and a second waist portion 24. As used herein, the first and 
second waist portions are those portions of diaper 10 which are generally 
located at the waist of a wearer when the diaper Is In place on the 
5 wearer's body. The diaper 10 further defines a first longitudinal 

marginal portion 26 and a second longitudinal marginal portion 28. The 
diaper 10 further Includes mechanical fastening tabs 30 comprising hook 
material 32 and a loop material 34 adapted to releasably engage with the 
hook material 32. 

10 

The backsheet layer 12 may suitably comprise a material which Is either 
liquid permeable or liquid Impermeable. It Is generally preferred that 
the backsheet layer 12 be formed from a material which 1s substantially 
impermeable to liquids. It Is also desirable that the backsheet layer 12 

15 be thin and flexible to Improve consumer acceptance. For example, a 
typical backsheet layer can be manufactured from a thin plastic film or 
other flexible liquid-impermeable material. Examples of the material 
from which backsheet layer 12 may be formed include a polyethylene film 
having a thickness of from about 0.012 millimeter (0.5 mil) to about 

20 0.051 millimeter (2.0 mils). If it is desired to present the backsheet 
layer 12 with a more clothlike feeling, the backsheet layer 12 may 
comprise a polyethylene film having a nonwoven web laminated to the outer 
surface thereof such as a spunbond web of polyolefin fibers. For 
example, a polyethylene film having a thickness of about 0.015 millimeter 

25 (0.6 mil) may have thermally laminated thereto a spunbond web of 
polyolefin fibers, which fibers have a thickness of about 1.5 to 
2.5 denier per filament (dpf), which nonwoven web has a basis weight of 
about 24 grams per square meter (0.7 ounce per square yard). Methods of 
forming such clothlike backsheet layers are known to those skilled in the 

30 art. 

Further, the backsheet layer 12 may be formed of a nonwoven or woven 
fibrous web layer which has been totally or partially constructed or 
treated to impart a desired level of liquid impermeability to selected 
35 regions that are adjacent to the absorbent structure 16. Still further, 
the backsheet layer 12 may optionally be composed of a microporous, 
"breathable" material which permits vapors to escape from the absorbent 
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a synthetic, polymeric, melt blown fiber or with a combination of 
melt blown fibers and natural fibers. The superabsorbent particles may be 
substantially homogeneously mixed with hydrophilic fibers or may be 
non uniformly mixed. Alternatively, the absorbent structure 16 may 
5 comprise a laminate of fibrous webs and superabsorbent material or other 
suitable means of maintaining a superabsorbent material in a localized 
area. 

The hlgh-absorbency material can be selected from natural, synthetic and 
10 modified natural polymers and materials. The high-absorbency materials 
can be inorganic materials, such as silica gels, or organic compounds, 
such as crossl inked polymers. The term "crossl inked" refers to any means 
for effectively rendering normally water-soluble materials substantially 
water insoluble, but swell able. Such means can include, for example, 
15 physical entanglement, crystalline domains, covalent bonds, ionic 

complexes, ionic associations, hydrophilic associations such as hydrogen 
bonding, and hydrophobic associations or Van de Waal forces. 

Examples of synthetic, polymeric, high-absorbency materials include the 
20 alkaline metal and ammonium salts of poly(acrylic acid) and 

poly(methacrylic acid), poly (acryl amides), polyvinyl ethers), raaleic 
anhydride copolymers with vinyl ethers and alpha-olefins, polyvinyl 
pyrrol idone), polyvinyl morphollnone), polyvinyl alcohol), and mixtures 
and copolymers thereof. Further polymers suitable for use in the 
25 absorbent structure include natural and modified natural polymers, such 
as hydrolyzed acryl on itrile-graf ted starch, acrylic acid grafted starch, 
methyl cellulose, carboxymethyl cellulose, hydroxypropyl cellulose, and the 
natural gums, such as alginates, xanthem gum, locust bean gum, and the 
like. Mixtures of natural and wholly or partially synthetic absorbent 
30 polymers can also be used In the present invention. 

The high-absorbency material may be in any of a wide variety of geometric 
forms. As a general rule, It is preferred that the high absorbency 
material be in the form of discrete particles. However, the high 
35 absorbency material may also be in the form of fibers, flakes, rods, 
spheres, needles, or the like. As a general rule, the high absorbency 
material is present in the absorbent structure in an amount of from about 
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15 

The disposable absorbent articles of the present invention include a, 
least one elastic**, are. fonwl fro. .„ el.stco.ric. hot .en 
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an adhesive bond strength sufficient to adhere said first and 
second components together during use of said disposable 
absorbent article; 
B. an elongation of at least 50 percent; 

a retractive force of less than 400 grams force per Inch width 
at 90 percent elongation; 

a viscosity of less than 70,000 cent 1 poise at 350' F- and 
a cold flow value of less than 20 percent at 54'C. 

As used herein, reference to an adhesive bond strength refers to the 

;;; ; * *"* adhCHn9 » M - -ond c OBponents to her. 

The dhesive bond strength can be quantified by the amount of force 
required to separate the first and second components from one another 
accor 1ng to the test method set forth below In connection with the 
examples. The elastomer*, hot melt, pressure-sensitive adhesive of the 
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present Invention suitably has an adhesive bond strength, as determined 
by the test method set forth below In connection with the examples, of at 
least 100 grams force per inch width, suitably of at least 200 grams 
force per inch width, alternatively of at least 400 grams force per inch 
5 width, alternatively of at least from about 200 grams force per inch 
width to about 700 grams force per inch width. 

As used herein, reference to the elongation of the elasticized area 
formed with the elastomeric, hot melt, pressure-sensitive adhesive refers 

10 to the elongation of the elasticized area and is suitably determined as 
set forth below in connection with the examples. The elasticized area 
formed with the elastomeric, hot melt, pressure- sensitive adhesive 
suitably has an elongation of at least 50 percent, alternatively of at 
least 150 percent, alternatively of from about 50 percent to about 

15 200 percent. 

As used herein, reference to the retractive force of the elasticized area 
formed with the elastomeric, hot melt, pressure-sensitive adhesive refers 
to the retractive force exhibited by the elasticized area one minute 

20 after stretching to 90% of the elongation of the elasticized area, and Is 
suitably determined as set forth below in connection with the examples. 
The elasticized area suitably has a retractive force of less than about 
400 grams force per inch width, alternatively of less than about 
275 grams force per inch width, alternatively of from about 100 grams 

25 force per inch width to about 250 grams force per inch width. 

As used herein, reference to the viscosity of the elastomeric, hot melt, 
pressure-sensitive adhesive refers to the viscosity, in centipolse at 
350 # F, as determined by a Brookfield Model DV-111 Programmable Rheometer 

30 (spindle size of 27) commercially available from E. Johnson Engineering & 
Sales Co., Elm Hurst, IL 60126. A suitable test method is set forth In 
American Society for Testing and Materials (ASTM) test method 0-3236. 
The elastomeric, hot melt, pressure-sensitive adhesives of the present 
invention suitably have a viscosity of less than 70,000 centipolse at 

35 350*F, alternatively of less than 50,000, alternatively of from about 
20,000 to about 35,000. 
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which functions as a leg or waist elastic. Alternatively, the 
elastomeric, hot melt, pressure-sensitive adhesive may be applied to one 
or both sides of a thin carrier sheet which is then sandwiched between 
the backsheet and topsheet to form an elasticized area. 

5 

If the elastomeric, hot melt, pressure-sensitive adehsive is applied 
directly, or via a carrier sheet, to one or more components of a 
disposable absorbent article without first being stretched, the 
component (s) to which it Is applied will need to be capable of being 

10 stretched in a least one direction in order to produce an elasticized 
area. For example, the component could be necked, or gathered, in order 
to allow it to be stretched after application of the elastomeric, hot 
melt, pressure-sensitive adhesive. Various post treatments, such as 
treatment with grooved rolls, which alter the mechanical properties of 

15 the garment component, are also suitable for use. 

The elastomeric, hot melt, pressure-sensitive adheslves are suitably 
applied to one or more components of the disposable absorbent article by 
spraying, film forming, slot coating, and the like. By carefully 
20 selecting the viscosity of the elastomeric, hot melt, pressure-sensitive 
adheslves, the adheslves can be applied with conventional adhesive 
application systems, such as spray nozzles, slot coating, and the like. 

Alternatively, the elastomeric, hot melt, pressure-sensitive adhesive may 
25 be applied to a chill roll or similar device, in the form of a strand or 
ribbon. The strand or ribbon is then stretched and thinned, and applied 
to the first component and second component to form an elasticized area* 

After being applied to the disposable absorbent article, the elastomeric, 
30 hot melt, pressure-sensitive adhesive suitably contracts to gather the 
components of the disposable absorbent article to which it is attached. 
The elastomeric, hot melt, pressure-sensitive adheslves are capable not 
only of Introducing a degree of elasticity to the disposable absorbent 
article, but are also capable of providing a construction adhesive 
35 function. That is, the adheslves adhere together the components of the 
disposable absorbent article to which they are in contact. Thus, in one 
embodiment, it is preferred that the elasticized area formed from the 
elastomeric, hot melt, pressure-sensitive adhesive described above be 
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sample. Thus, for example, if the elastomeric, hot melt, 
pressure-sensitive adhesive is applied between the first and second 
components in a spray pattern, line pattern, or other Intermittent 
application, a test sample having the stated length and width can be cut 
5 from the product so as to encompass that area of the elasticized area 
having generally the greatest coverage of the elastomeric, hot melt, 
pressure-sensitive adhesive across its width and length. The adhesive 
bond strength is determined through the use of a tensile tester such as a 
SINTECH tensile tester commercially available from the Sintech Co., 
10 Carry, North Carolina, Model No. II. A 90* peel adhesion test is run in 
order to determine the grams of force needed to pull apart the first and 
second components of the elasticized area. Such a test method is 
generally described in Pressure Sensitive Tape Counsel Test Method 1. 
Specifically, 1.25 inches or more of the 4 inch length of the test sample 
15 has the first and second components peeled apart. The first component is 
then clamped in the upper jaw of the tensile tester, and the second 
component is clamped in the lower jaw of the tensile tester. The tensile 
tester is set to the following conditions: 

Crosshead Speed: 300 millimeters per minute 

20 Full-scale load: 5,000 grams 

Start measurements: 10 millimeters 

Gauge Length: (jaw spacings) 1.0 inch 

The Instron tensile tester is then engaged. The test 1s terminated after 
25 approximately 100 millimeters on a 2" x 4" sample. Twenty data points 
per second are collected for a total of about 400 data points. The 
average of these data points is reported as the adhesive bond strength. 
The results from the tensile tester are normalized to a sample having a 
width of 1 inch. At least three test samples are subjected to the above 
30 testing with the results being averaged and normalized to produce the 
reported adhesive bond strength. 

Elpnqfitlon 

The elongation of an elasticized area according to the present Invention 
35 is suitably determined as follows. A 1" wide by 4" long elasticized area 
is provided. The central 3 inch area of the sample is marked. The test 
sample is then stretched to its maximum length, and the distance between 
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Examples 
Example I 

An elastomeric, hot melt, pressure-sensitive adhesive available from 
Flndley Adhesives under the trade designation of H-2504 was processed 
S through a Nordson hot melt glue system (available from the Nordson 

Corporation) at a temperature of 350* F. The material was passed through 
a slot die having a width of 6 inches and a thickness of 8 nils* The 
elastomeric, hot melt, pressure-sensitive adhesive was then placed on a 
chill roll having a temperature of 56-57 # F traveling at a speed of 6 feet 

10 per minute. The elastomeric, hot melt, pressure-sensitive adhesive was 
then stretched to approximately 575-600% of its length and was brought 
Into contact with two webs of material. The first web of material was a 
0.5 ounce per square yard, 2 denier per filament polypropylene spunbond 
material, thermally bonded to a 0.4 mil (0.3 ounce per square yard) cast 

15 film. The second web of material was a polntbonded carded web of 
2-2.5 denier per filament side by side polyethylene/polypropylene 
bi component fibers having a basis weight of 0.7 ounce per square yard. 
Both web materials had a width greater than the quenched elastomeric, hot 
melt, pressure-sensitive adhesive. The quenched elastomeric, hot melt, 

20 pressure-sensitive adhesive was placed between the two web materials and 
run through a compression roll having a nip pressure of 100 pounds per 
square inch. The elastomeric, hot melt pressure-sensitive adhesive was 
bonded to the film side of the first web. The finished laminate was 
allowed to retract and was collected. The finished laminate had the 

25 following properties; an adhesive bond strength of 655.2 grams per one 
inch width; an elongation of 150%; a 125 gram retractive force and a 
cold-flow value of OX. 

Example 2 

30 An elastomeric, hot melt, pressure-sensitive adhesive available from 
Find ley Adhesives under the trade designation H-2504 was processed 
through a Nordson hot melt glue system at a temperature of 350* F. The 
material was passed through a slot die having a width of 6 Inches and a 
thickness of 8 mils. The elastomeric, hot melt, pressure-sensitive 

35 adhesive was then placed on a chill roll having a temperature of 56-57*F 
traveling at a speed of 6 feet per minute. The elastomeric, hot melt, 
pressure-sensitive adhesive was then stretched approximately 575-600X of 
Its length and was brought Into contact with two polntbonded, bonded 
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of 0.7 ounc. per square »ard iL . 1™, 59 * l>is,s "• ,0 *" 

pre«ure. ! e»s^,»eXr.„ w,TJt •'" t ™ r,C ' 
S rbn thr.„ 9 h . *m^££T t £r * *" " b "*™« 

^r. inch. The f.n.shed Z, Ha 7,J2T' V '°° 
"'looted. The f,„,sh.d , m „, "J ~ ' - «s 

adhesive bond stTOwth „f «t » . f °"°»">9 properties; .„ 

10 ce ' ana a cola- flow value of 8. 3X. 

Examnl^ 3 

pressure-sensitive adhes,»e „ s lhen ^ "*J * - «. 

temperature of 56-57'F tr«..n~, ! " • 

■<"ote. The elestJLr,' »« «„ *" """•'" ri ~"" «• Per 
*« stretched 575, of vT .™th T P "' SS " r -"" s ""» •*«<« .„ then 

swsr rrr 3 r n,er wr f,,r; ^- - Mr 

«* „,,. pros „ e-se"!,,,:. IT !*" """"^ 

«■ -n. ----sJttXttTp.l^ttr"- 

2" - « co^ress,. ^1 . «.* "' , 

100 pounds per square inch Th. .... ,. .. , ^ n,p P™""" of 

- -. colLtJ. " n( 2 T !" ,a • ,, " t, •"«-* «• "tract 

•» adhesive bond trelh . 6 » *" **• ,0 """"' >"»« rt '«= 

.0 o, m%> , IM 9 rr„tc v r i™z\z:i; w, t - •' o " s " ,w ' 

'«rce, ana a cold-flour value of 8.3%. 

Comparatayn r?ffnpTr t 

throuoh a s,ot die ha„„/, .7, ~£ ^TtMc'k " 
.PPr.xi.ate,, ,0 and pUced on , str, Zlrl at", , 
■«.na, co-erc,,,,, .„ 11able fr „ Akros1 , ^ ^'^^ 
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material 1.50 Inches wide by 1.0 inch long was removed from the release 
liner material, elongated 1200 percent, and was placed between two layers 
of 3 denier per filament, 0,7 ounce per square yard polypropylene 
spunbond material, and was nipped at a pressure of 90 pounds per square 
5 inch. The finished laminate was allowed to retract and was collected. 
The finished laminate had the following properties; an adhesive bond 
strength of 162 grams per Inch width; an elongation of 125%; a 174 gram 
retractive force; and a cold-flow value of 50 to 100%. 

10 While the present invention has been described in terms of the specific 
embodiments set forth herein, those skilled in the art will recognize 
numerous variations and alterations thereof which are intended to be 
within the scope of the claims appended hereto. 
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What 1$ claimed: 

1. A disposable absorbent article havina . i * k ' ' 

first and second waist portions and f r t a h ' ' " 1<,th < 6fMn * 

a backsheet layer; Allowing components: 

a topsheet layer; and 

^ - said 

formed from an elastomeric ho tin ~ """^ ™ 

first component and a J^^^™* > 
oeing adhered to one another by sa 1 ft. " 1 7 \T 
pressure-sensitive adhesive, slid I a s ^ ^ ^n"" 
pressure-sensitive adhesive and the elas^c W 1 
having the following properties: a$t1Cl2ed area fo "** therewith 

a) an adhesive bond strength sufficient to adhere said « ♦ 
and second components together during use t la d 
disposable absorbent article; 

b) an elongation of at least 50 'percent; 

less than 20 percent at 54*c. 
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6. The disposable absorbent article according to claim 1 wherein said 
elasticized area has a retractive force of less than 275 grams force per 
inch width. 

7* The disposable absorbent article according to claim 1 wherein said 
elasticized area has a retractive force of from about 100 grams force per 
inch width to about 250 grams force per inch width. 

8. The disposable absorbent article according to claim 1 wherein said 
elasticized area has a cold flow value of less than 15 percent at 54*C. 

9. The disposable absorbent article according to claim 1 wherein said 
elastomeric, hot melt, pressure-sensitive adhesive is in the form of a 
film. 

10. The disposable absorbent article according to claim 9 wherein said 
film has a thickness of from about 0.001 inch to about 0.05 inch, and a 
width of from about 0.05 inch to about 3.0 inches. 

11. The disposable absorbent article according to claim 10 wherein said 
film has a thickness of about 0.001 inch to about 0.01 inch and a width 
of from about 0.5 inch to about 1.5 inches. 

12. The disposable absorbent article according to claim 1 wherein said 
elasticized area is present in said first and second longitudinal 
marginal portions. 

13. The disposable absorbent article according to claim 10 wherein said 
elasticized area 1s present 1n said first and second longitudinal 
marginal portions. 

14. The disposable absorbent article according to claim 1 wherein said 
elasticized area is present in said first and second waist portions. 

15. The disposable absorbent article according to claim 10 wherein said 
elasticized area is present in said first and second waist portions. 
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16. The disposable absorbent article accord^ t« i < 

» MM ftrst CMP0De „ t „ tt1 « * «. .3. „. or 

co»po»ent Is said backsheet layer. 'W.and said second 

19. The disposable absorbent article arm*,,* * , 

•"ff.rent Ml. .f mm c.„,„^ t n fl; SKOnd " « 

20. A disposable absorbent artiel- 

f.rst m second „,st portions and ZS^TZ ' """" de "" ,n « 
Mrglnal portions s.1d ar...,. K °" < ' ,0n 9 ,t '«»»al 

• talhooT C" " CMPrl!,n ' * '<"'«"* -P— t.: 

a topsheet layer; and 

adhered ,. w , nother „, ^ J J £ * - 
P~ssor.-s.ns,,,,. ,d„„„ e , S1)d e „s t o„r1c, M „1, 
pressure-sensitive adhesive ami the elastic,!. ] 
»»1»9 the fo7!«, no properties """^ ,rM , «-» '"'"with 

" ZZZ ^ s,rensth of " » — — - 

b) an elongation of at least 150 percent; 

c) a retractive force of less than *ic 

w.nth han 275 9rams f °rce per inch 

width at 90 percent elongation; 

d) a viscosity of less than 50,000 centlpoise at 350- F- and 

e) a cold flow value of less than 15 percent at 54- C . 
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